THE giSt of what I venture to put before you amounts to a plea for an extension of the meaning of the word "vitamin" far beyond the limits of the three accessory food factors to which the term is now commonly applied. If we consent to confine the meaning of the word to its present application, we shall be caught in this matter, as we have so often previously been caught, in a vicious circle of misleading nomenclature. A very superficial study of the question brings one face to face with the fact that it is impossible to place a vitamin in a watertight compartment; it must be considered in its relation to its fellows, and its fellows must be sought outside the members of the orthodox trinity of fat soluble A, water soluble B, and antiscorbutic C. What are these fellows?
THE giSt of what I venture to put before you amounts to a plea for an extension of the meaning of the word "vitamin" far beyond the limits of the three accessory food factors to which the term is now commonly applied. If we consent to confine the meaning of the word to its present application, we shall be caught in this matter, as we have so often previously been caught, in a vicious circle of misleading nomenclature. A very superficial study of the question brings one face to face with the fact that it is impossible to place a vitamin in a watertight compartment; it must be considered in its relation to its fellows, and its fellows must be sought outside the members of the orthodox trinity of fat soluble A, water soluble B, and antiscorbutic C. What are these fellows?
The first of these supplementary substances of which I would remind you are the mineral salts. The mineral salts are of course recognized, but only as the " country cousins" or poor relations " of the great proximate principles. McCarrison was the first to point out that a deficiency of vitamins, commonly so-called, was of little practical consequence so long as the essential mineral salts were adequately represented and properly balanced, for the reason that in a well-balanced diet vitamins must of necessity be present. Dr. John Boyd Orr' pursued the subject in a most instructive paper, from which I quote the following pertinent passage:
" The mineral may be present in a combination from which it cannot be easily dissociated in the alimentary canal. The diet, therefore, might contain a sufficient amoulnt. as determined by chemical analysis, but, owing to the difficulty of assimilation, only a very small proportion might pass through the wall of the intestine into the metabolic field where it could be utilized. In the case of most minerals, both absorption from the intestine and exeretioll by the kidney are influenced by the amounts of other minerals present. Bunge showed that the addition of potassium salts to the diet caused an increased excretion of sodium salts in the urine. The results of some recent work by Dr. Richards, which will be published shortly.
indicate that the potassium-sodium ration in the diet is a factor in deternmining the percentage of ingested calcium and phosphorus which can be assimilated and retained by the growing animal, These results confirm the conclusion reached by Zander and others over forty years ago. "Hart and Steenbock have shown that excess of magnesium interfered with the utilization of calcium. Phosphorus and calcium are mutually dependent upon each other for utilization. So also, to some extent, are calcium and iron. The balance of the base and the acid radicles affects both absorption and excretion. These examples of the interdependence of the different mineral constituents of thk-diet to each other are of as imiuch importance as the absolute amounts." I I; Where, I would ask-parenthetically'-are we to obtain this balance except in Nature's laboratory. 7Certainly not by burning a lump of sugar in a test-tube and calling it a calorie. Yo'i 'mnight as well "stick a feather in your cap and call it macaroni." ' 1
Then there are the catalysts-the curious substances in Nature which, by their presence alone, manage to effect chemical changes without themselves taking part I Brit. lfed. Journ., September 20, 1924, p. 505.
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[Febritar-y 16, 1925. in these changes, or being themselves altered thereby. These were described at considerable length and with great lucidity by the late Sir William Bayliss, and a study of his work suggests very strongly to my mind that catalysts, as found in Nature, are essential to the proper utilization not only of the mineral salts, but also of the proteins, fats and carbohydrates, in the economy. And in the category of catalysts it is necessary to include the enzymes, which Bayliss defines as " catalysts produced by living organisms." And in association with these living organisms we have to recognize the paramount importance of the friendly bacteria, for it is they who produce the enzymes. Again, let me ask, parenthetically, where are we to obtain catalysts and enzymes save in Nature's laboratory ? These delicacies do not emerge from kettles or casseroles. Then, again, there is the much neglected and yet very obvious influence of chlorophyll. All life depends ultimately upon chlorophyll, and it is by the vegetable kingdom alone that it is manufactured. The subject of chlorophyll naturally suggests the question of sunshine, upon which it is completely dependent. Now, just as properly balanced mineral salts have been shown to be an adequate substitute for vitamins commonly so-called, so has sunshine. Sunshine protects from some of the recognized deficiency diseases just as surely as do the vitamins themselves. But the matter does not stop there. Professor Arthur Thomson says (Empire Review, January, 1925):-"A very remarkable discovery recently made is that, if rats kept on a deficient diet, and not fortified by ultra-violet light, are fed with the flesh of other rats which have been treated with ultra-violet rays, they thrive and escape rickets. Still more remarkable is the discovery just announced by Steenbock and Black that if the food ration known to be deficient in the rickets-preventing vitamin, is exposed to ultra-violet light before being fed to the rats, it mysteriously becomes adequate and sufficient." Moreover, we have to recognize the part which sunshine plays in germinating grain; that is, of converting a body which is devoid of vitamins into a sprouting substance which is bursting with them. Grain does not germinate over a kitchen fire.
And, finally, there is the question, a very dangerous one at the moment, especially in this hall, so that I hardly like to mention it, but I must. I refer to electricity. It is so dangerous a question that I make my statements concerning it categorically -as facts concerning which there is no dispute, even among the factious. Thus, mineral salts are electrolytes; colloids have an electrical discharge; enzymes are colloids.
In pleading for inclusion in the ambit of the vitamins, mineral salts, catalysts, enzymes, chlorophyll, violet rays and electricity, I am asking you to recognize concerning the whole group what is obvious about most of them, namely, that each and every one is either completely destroyed by heat, or so profoundly altered thereby as to be no longer recognizable as a product of Nature's laboratory. Now these vitamins, substances and forces, as provided by Nature, constitute our powers of resistance to morbid influences, and when they have been altered and devitalized by the meddlesome hand of man they cease to operate as our reinforcements; in some cases they may even become our enemies. As a contribution to the present discussion, therefore, I would go so far as to say that all disease, whether microbic or metabolic, is what mathematicians call " a function" of cookery and concentration.
I have been accused of living on carrots alone, raw carrots, and of advising others to do so. I am the last person in the world to object to a gibe against myself, but I protest that I am not a vegetarian nor a fruitarian. All I do is to advocate the obvious. The obvious is that the substances and forces which I have mentioned must be represented in our dietaries and that they cannot be adequately represented and balanced so long as we fail to recognize that raw fruits and raw vegetables are essential to us.-It matters very little what else we eat, but these we must eat, and we are not eating them-hence the deficiency diseases. It is not the trinity of vitamins alone which is generally necessary to salvation; it is the other things to which I have referred which act in conjunction with the vitamins, and without which the vitamins are powerless. These others are like the berries on the mistletoe, and we know that " it's the berries as does it." I propose to direct your attention to the results of certain experiments carried out in monkeys in 1919, which led me to suggest that food deficient in vitamins is an important factor in the causation of a number of the gastro-intestinal disorders so common at the present day. The disorders to which I allude include irregular action of the bowels whether in the direction of intestinal fluxes or of constipation, infection of the gastro-intestinal tract, chronic digestive disturbances with impaired absorption and assimilation of food, gastro-intestinal stasis, mucous disease in children, and colitis in adults. I will preface my remarks by a reference to three points: First, that vitamin deficiency of lesser degree when protracted over longer periods of time, may give rise to effects similar to vitamin deficiency of greater degree when protracted over a shorter period of time. Thus, while a diet of washed polished rice, which is deficient in vitamin A as well as in vitamin B, will cause polyneuritis colqtmbarum in as short a period as twenty days, a diet of rice which is less polished may require as long as 120 days in which to produce this malady. There is this difference, however, in the two cases, that while in the first the animals die from acute vitamin starvation, in the second they are prone to be carried off by some intercurrent infection, commonly of intestinal origin, during the prolonged period they are under the influence of chronic vitamin starvation; and here I would emphasize again, as I did some years ago, that long before the grosser evidences of vitamin deficiency manifest themselves the health of the gastro-intestinal tract has begun to suffer.
The second point is the extraordinary variation in individual idiosyncrasy of animals of the same species and age to chronic vitamin starvation. Thus of 100 pigeons of the same strain and of approximately the same age, obtained from the same locality, about twenty-five were found to flourish during a period of 100 davs on an exclusive diet of parboiled rice (which I have shown to be deficient-in vitamin A). Fifty remained at maintenance level, while the remaining twenty-five went steadily downhill and frequently died of diseases due to pathogenic agents of which they happened to be the ' carriers" at the time the experiment was initiated. It is this 25 per cent. of individuals, which fail to maintain a reasonable standard of health on a diet of which the vitamin content suffices to maintain the majority in fair or even in good health, which have, I think, a particular interest for us. The third point is that the results of experiments such as those to which I am about to draw your attention vary with the animals used and with the pathogenic flora of their intestine-a variation which is dependent not only on the food habits but on. the place of origin of the animals.
It is always difficult to decide how far the results of nutritional experiments in animals are applicable to man, but in general it may be said that they afford a fair indication of "the way the wind blows." This -difficulty is increased the further removed the animals are from man in the phylogenetic scale. Furthermore, in experiments in which synthetic diets, deficient only in a particular vitamin, are used, the difficulty is enhanced; for in nature few diets that are deficient in vitamins are perfect in all other respects. The effects of the vitamin deficiency are, as I, and others, have shown, enhanced by want of balance of the food in respect to starch, fats, suitable protein or mineral elements. To avoid these difficulties as far as possible I used wild monkeys which a few days before the commencement of the
